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Is there, or is there not, in considering the relation between monetary phenomena and general economic activity, anything in the notion that there is a certain state of affairs which is to be regarded as "normal", while every other state of affairs is to be regarded as a deviation from the normal, either by way of excess or defect? (Robertson 1938, p. 9) [T]he amount of basic unemployment is that amount for which the supply price of labour is equal to the demand price for it, whereby the supply price of labour we mean the real wage which labour would demand (at any given level of unemployment) if its demands were not warped by any recent changes in the cost of living … We should expect that … the actual level of unemployment would oscillate above and below the level of basic unemployment. (Champernowne 1936, p. 206) 
Natural rate connections
While reflecting about the 25 years of the "natural rate hypothesis", Edmund Phelps (1995, p. 17) recalled how his "effort at a theoretical understanding of the Phillips curve began in earnest over the summer of 1966 in the Sidgwick Avenue building at Cambridge", where he spent part of his sabbatical leave from Yale. Rod Cross (1995, p. 2) , in his editorial introduction, found it "ironical enough" that Phelps initiated his theoretical criticism of the Phillips curve and formulation of the natural rate of unemployment model during a visit to Cambridge University. The irony, of course, is that the natural rate hypothesis, independently advanced by Phelps (1967 Phelps ( , 1968 and Milton Friedman (1966 and further elaborated by Robert Lucas (1972) , on the assumption that agents' decisions depend on (perceived) relative prices only, challenged Cambridge economist J.M. Keynes's (1936) claim that unemployment was determined by effective demand and its policy implication that macroeconomic demand management could target any chosen level of activity (Phelps 1995, p. 15) . In fact, as Phelps (2017, p. 2) recently recollected, "I was one of the rebels of the 60's who rejected the macroeconomics we were taught in the 1950's -the 'Keynesian' theory developed by Hicks, Phillips and Tobin" that everything was driven by aggregate demand, which Phelps contrasted with the "basic economic" principles he had learned from Marshall, Wicksell and Solow that "everything was driven by structural [real] forces". Milton Friedman (b. 1912; d. 2006 ), as it is well known, had been a leading opponent of Keynesian macroeconomics and (unlike Phelps) a supporter of the quantity theory of money since the 1950s (see Nelson 2018) .
However, it is not so ironical that Cambridge should be the birthplace of Phelps's natural rate unemployment model. Cambridge economists Dennis H. Robertson (b. 1890; d. 1963) and David G. Champernowne (b. 1912; d. 2000) had put forward in the 1930s the concepts of "normal level of activity" and "basic unemployment", respectively, as part of their critical reactions to Keynes's General Theory (Boianovsky and Presley 2009; Boianovsky 2005) . Just like ) "natural" and Phelps's (1967 ) "equilibrium" (or "warranted", as he preferred to call it after 1978) unemployment, Champernowne's "basic" and Robertson's "normal" employment differed from Keynes's (1936) notion of full employment as a fixed upper limit. Instead, they referred to oscillations around a long-run equilibrium employment level at which price expectations of workers and firms are confirmed. Moreover, Phelps's (1968) focus on unemployment as search phenomenon may in part be traced to his reading of Cambridge economist Joan V.
Robinson (1937, chapter 2 on "Mobility of labour"), who had argued, as a criticism of chapter 2 of the General Theory, that frictional or search unemployment is not independent of aggregate demand -a point that she might have discussed with Phelps during his 1966 Cambridge visit (see Boianovsky 2005, pp. 80-81) . Indeed, Phelps (1968) referred to Robinson's Essays while pointing out that Keynes (1936) lacked the notion that a high (but below "full") employment level could be associated with a positive rate of change of money-wages and prices -that is, the idea of a Phillips curve (Phillips 1958) .
As frequently acknowledged by Phelps (e.g. 1968, p. 682; 1995, p. 16) , the concept of the natural rate of unemployment -in the sense that inflation is neutral for the equilibrium path of employment and output, when changes in the price level are fully anticipated by workers and firms -was around before his and Friedman's papers canonized it in terms of a vertical long-run Phillips curve. Phelps referred to contributions made during the 1950s debates about inflation, especially by William Fellner, "a greater teacher" of his in Yale at the time. Historians of thought (Niehans 1990, p. 504; Young, Leeson and Darity 2004, p. 115; Boianovsky and Trautwein 2006, section 6; Boianovsky and Presley 2009, section 5; and particularly Forder 2010, 2014 chapter 4.1) have confirmed that the point about the absence of a lasting trade-off between inflation and unemployment (sometimes called the "expectations critique") was conspicuous in the economic literature of the 1950s and early 1960s, including some works by Friedman ([1958 .
Actually, the point had been made much earlier by Knut Wicksell, in his classic Interest and Prices, regarded by some the foundational work of monetary macroeconomics. Wicksell reacted against the view that slowly steadily rising prices were preferable to price stability because they would encourage enterprise and economic activity permanently. According to Wicksell ([1898 Wicksell ([ ] 1936 , "if a gradual rise in prices, in accordance with an approximately known schedule, could be reckoned on with certainty, it would be taken into account in all current business contracts; with the result that its supposed beneficial influence would necessarily be reduced to a minimum" (see also Woodford 2003, p. 9, n. 4 , who quotes from the rest of Wicksell's passage and notices its similarity with the natural rate concept).
Wicksell ([1906] 1935, p. 129) repeated the criticism in his Lectures, adding that, in order to bring about positive effects on output, "what is contemplated is, therefore, unforeseen rises in prices". Wicksell's remarks bring up the issue of disequilibrium short-run dynamics, tackled in his famous cumulative process of price change mentioned in presidential address. Unlike Friedman (and Cambridge economists, for that matter), however, Wicksell ([1898] 1936) was mainly concerned with cumulative changes in nominal variables, with only limited discussion of fluctuations in employment and output. 1 Friedman's (1966 ) and Phelps's (1967 Phelps's ( , 1968 objections to the Phillips curve were theoretical, not empirical. Econometric estimates of the relation between the rate of change in nominal wages (or prices) and unemployment performed relatively well in the 1960s, largely duplicating the nonlinear inverse "successful" fitting of British historical data by Phillips (Phelps 1968, p. 680; Friedman 1977, p. 455 ). Indeed, a main purpose of Friedman and Phelps was to "reconcile" the empirical Phillips curve with the "neutrality axiom of anticipated inflation", as put by Phelps (1968, p. 682) . They did that by arguing that the Phillips curve shifts upward with the expected rate of increase of prices (or wages), accompanied by convergence of actual unemployment to its "natural" or long run level. Following the 1950s inflation debates in the US and the UK, they developed the argument mainly for inflationary economies featuring excess demand, with restricted attention to deflations and recessions. Whereas the "expectations critique" gradually gained general assent, the short-run dynamics and convergence ("home in") to the natural rate path with clearing of all markets proved to be more problematic. As pointed out by William Nordhaus (1970, pp. 9-11) and later endorsed by Phelps (1995, pp. 22, 28) , there is a distinction between the long-run proposition about expectations (the "natural rate concept") and the notion that the price-adjustment mechanism is completely responsive to fully anticipated inflation, leading to a natural rate of unemployment associated to market clearing in the long-run. Phelps (1995, p. 22) would maintain that the "natural rate hypothesis" consisted essentially of the second proposition, which emphasized the homing in mechanism and assumed away persistent non-equilibrium paths.
That distinction is behind the notion of "non-accelerating inflation rate of unemployment" (NAIRU), introduced in the mid 1970s by F. Modigliani, J. Tobin and other Keynesian economists who did not accept the "natural rate hypothesis" as defined above. In a similar way, Don Patinkin (1991, pp. 21-22) accepted the natural rate concept, but not the hypothesis. Phelps (1967 Phelps ( , 1968 , however, lacked a demonstration of the crucial proposition that the economy will ultimately and automatically gravitate to the natural rate of unemployment (particularly if coming from above equilibrium rates), which is only implicit in his framework (Howitt 2007, pp. 210-11) . Indeed, the difficulties involved in convergence to full employment general equilibrium was the theme of "disequilibrium macroeconomics", fashionable at the time of inception of the natural rate hypothesis, as investigated by Patinkin, Robert Clower, Axel Leijonhufvud, Herschel Grossman, Robert Barro and others (see Backhouse and Boianovsky 2013) . As observed by Howitt (op. cit.), Phelps avoided those problems by investigating what the rate of unemployment would be if the economy converged to its long-run equilibrium, and what would happen to employment if the central bank managed to keep actual unemployment temporarily below its natural level (that is, "optimal inflation" and "optimal employment" policies).
That is probably the reason why Phelps (1979, p. 91; eventually decided to deploy the term "warranted" unemployment rate, borrowed from Roy Harrod's (1939) well-known concept of the warranted rate as the prevailing rate of growth if the economy is on its equilibrium path with entrepreneurs' expectations confirmed.
Phelps's reference to Harrod reflected his background as a growth economist who contributed to optimal capital accumulation theory in the early 1960s (see Dimand 2008) . Indeed, Phelps (1967) used optimal control theory in his study of the optimal path of employment over time, as he did in his optimal growth papers. The novelty of his argument, Phelps (1967) claimed, did not lye in the influence of expected inflation or even in the idea of an equilibrium rate of unemployment, but in devising a dynamic model of optimal employment by taking into account the exploitation of the short-run Phillips curve trade-off and its gradual convergence to long-run equilibrium (see Backhouse and Boianovsky 2013, pp. 88-89) . Phelps (1972, p. xii) would elaborate further and refer to D.H. Robertson as a main source of inspiration of the grand theme of "optimum steady inflation" (Phelps 1972, p. xii) .
Instead of Harrod, Friedman's (1966 ) "natural rate of unemployment" was inspired by Wicksell's ([1898] 1936) "natural rate of interest", which provided a benchmark to separate (temporary) monetary from (permanent) real influences in the determination of both "natural" rates. 2 Friedman's mention of Wicksell suggests at first glance that his 1968 argument pertained to the long Wicksellian macroeconomic saving-investment tradition, based on failures of the interest mechanism to coordinate intertemporal economic decisions. However, Friedman did not belong to what Leijonhufvud (1981) has called the "Wicksell connection". Indeed, as argued by Leijonhufvud (op. cit.) in his critical examination of the natural rate hypothesis, missing from Friedman (1966 is the notion that unemployment will not home in on its natural level unless the rate of interest converges to its natural Wicksellian level, with saving and investment equal at "full employment" income.
Like Friedman's and Phelps's natural and warranted rates, Robertson and
Champernowne devised the concepts of "normal" and "basic" unemployment as equilibrium positions corresponding to the confirmation of workers' real wage expectations. However, the two Cambridge economists, reflecting macroeconomic debates of the inter-war period, were primarily concerned with the conditions under which homing in on equilibrium unemployment would take place through the interest mechanism. Champernowne (1936) discussed how equilibrium may be reached through inflation/deflation acceleration processes that prompt changes of the interest rate by central banks. Robertson (1938) examined how workers' reactions to "forced saving" caused by unanticipated inflation may prevent the employment determination through sheer expansion of monetary demand. Robertson's "normal" employment was a feature of monetary equilibrium, when the interest rate is at its Wicksellian "natural" level -a concept rejected by Keynes (1936) .
In the post-war period [1955] Robinson, Nicholas Kaldor and R.F. Kahn (Friedman (1998, p. 247) . In his opinion,
Robertson was a "brilliant economic theorist" whose book on Money "remains one of the most lucid and profound presentations of the central principles of monetary theory" (Friedman, ibid Champernowne (1936, p. 201) , is that, while the former argues that the wage bargains decide the money-wage only, the latter maintains that these bargains succeed in determining the real wage rate. Keynes (1936, p. 30 ) claimed that it was the level of employment (decided by effective aggregate demand in the output market) that determined the real wages rate, against the classical argument that real wages determined the level of employment (and therefore output) in the labour market.
Champernowne (1936) put forward a general equilibrium aggregative model of an IS-LM type, which highlighted the role of the labour market and pointed to the distinct causality structures of "classical" and "Keynesian" frameworks (see Boianovsky 2005 ). Champernowne's formulation may be regarded as the first complete portrayal of macroeconomic relations by means of systems of equations and diagrams. 4 As he put it in an interview with Warren Young (1987, p. 83) , the purpose of his paper was to elaborate a "more general system" in which both Keynes's and the classical systems were seen as "special cases" of his own "more general approach". A main contribution of the paper was its "rationalization" (or, as we would say nowadays, "modelling") of the "classical apparatus" for determining the trends of real wages, unemployment, prices and rate of interest (Champernowne 1936, p. 201) . He used the term "trend" in the sense of the long-run average value of a variable.
Keynes's "first wave of attack" on the classical system, according to Champernowne, consisted of the claim that workers will resist a decrease of moneywages but will not withdraw their labour supply whenever the cost of living goes up (cf. Keynes 1936, p. 9), so that "labour's policy with regard to the level of real wages can always be neutralised by changes in the cost of living" (Champernowne, p. 202) .
Workers' concern with money-wages (and relative wages) rather than real-wages, however, should be regarded as a short-run "temporary phenomenon" only, as remarked Champernowne (ibid), with acknowledgement of discussions with
Robertson.
The money-wage demanded by a worker today is such that would give him a certain standard of living at prices running in a previous date, postulated Champernowne (p. 203) . The observed lagged reaction to changes in the cost of living was explained by the existence of wage contracts "based on the expectation of a stationary cost of living", transaction costs involved in contract changes, limited information about price changes, and "the habit of thinking in terms of the price level of some earlier date". All such factors would be removed in time (Champernowne, ibid) . The contractual set up is such that wages are set in nominal terms for a given period; when they are set, the relevant price level is not known yet, which means that money-wages depend on the expected price level.
This is close to the model of "contractually rigid wages" found in modern macroeconomics, which assumes that the wage bargain between firms and workers takes place before they know the price level ruling when the contract is in force. The nominal wage set in the bargain is equal to a target real wage ( ) times the expected
(see e.g. Mankiw 1992 , chapter 11.1). The actual real wage rate will be higher than the target real wage when the current price level is lower than the expected level, and vice versa. Champernowne (p. 203 ) named the real wage that workers would demand if = ! the "basic real wage". It is implicit that labour demand (determined according to diminishing marginal productivity of labour) decides the employment level, as the contract between workers and firms does not set employment in advance. Workers agree to supply the amount of labour demanded by firms at a predetermined wage rate (cf. Mankiw, op.
cit.). The labour market will be in equilibrium at its "basic unemployment" rate when each worker demands his "basic" real wage.
Champernowne did not refer to employers' price expectations. Since he writes the "Keynesian" labour supply and labour demand functions respectively as ! (Rw) and ! (R), where R is the real wage rate, he seems to assume that firms have all the necessary information about the prices of their own goods, whereas workers face the However, such changes in money-wages will only take the economy to its basic unemployment path if they cause corresponding movements in real wages, 5 Champernowne's argument, expressed in terms of price levels, can be also formulated in terms of inflation rates ( ) if differences in the form P -!! and ! -!! are introduced, so that the aggregate supply equation may accordingly be rewritten as = + ( − ! ). See, e.g., Mankiw 1992, chapter 11.2. However, Champernowne did not extend his concept of basic unemployment to the case of correctly anticipated inflation (instead of the price level). which brings in the aggregate demand side of the model. This is related to Keynes's (1936, p. 13 ) "more fundamental" objection to classical economics that labour as a whole cannot reduce its real wage by making revised money bargains with firms.
Champernowne (p. 204) found Keynes's "second wave" of attack convincing in its contention that drops in money-wages will only bring about corresponding reductions in real wages if aggregate demand increases in the process, presumably via falls in the rate of interest. Champernowne generalized that argument to money-wage increases as well. for "a more sophisticated definition of equilibrium" as "a state of affairs in which some particular tendency has worked itself out completely". A tendency relevant for his purposes was "the tendency for there to be an expansion of credit when there is a lot of unemployment, and a contraction of it when there is a boom; then there will be equilibrium when there is just a little unemployment" (quoted also in Boianovsky 2005, p. 84).
When the rate of unemployment is below its "basic" equilibrium level, money-wages increase and, unless real wages increase as well, prices will rise in the same proportion, with another round of rise of money-wages and so forth. The workers' "bargaining power" goes up and the pace of revision of money-wage demands will become faster as they get "more accustomed" to the effects of inflation on real wages -that is, as they revise their price level expectations in adaptive fashion. Hence, "we see that a period of monetary employment will be accompanied not merely by rising money-wages and prices, but moreover by money-wages and prices rising at a rapidly increasing rate (Champernowne, p. 205 ; italics added). The only way to keep the rate of unemployment below its equilibrium or "basic" level is by increasing the rate of inflation. The monetary authority "would be forced to put a stop to it" by means of a higher rate of interest leading to price stabilization. The deflationary efforts of the central bank would enable workers to get their targeted real wage, but at the "cost of considerable unemployment". Since the action of the central bank is unanticipated, there would probably be an overshooting, with real wages rising "sharply" and the amount of employment falling below its equilibrium level, he claimed.
The argument for the case of "monetary unemployment" is similar: the process of falling money-wages and falling prices "is likely to become accelerated as labour becomes more disorganised by the depression, and as employers get more desperate and more confident in their power to cut money-wages" until eventually the monetary authority reduces the rate of interest and puts an end to the deflationary process. There is no perfect symmetry, though, as the pressure on the central bank to reduce interest rates and stabilize prices and output is not as strong, since agents' "influential opinion" is supposed to be more concerned with the danger of a hyperinflation ("like in Germany") than with the "prospect of a slump 'like they had in America'" (p. 206 ). This will turn those periods longer than inflationary ones (especially if money-wages are more rigid downwards than upwards).
Champernowne disregarded such asymmetry and assumed, "as a first approximation", that the "trend" (long-run average) value of unemployment is equal to the level of basic unemployment, since actual unemployment rate oscillates "more or less regularly" around its basic value. Hence, "provided that the monetary authority does not allow labour to be misled by too long periods of rising or falling cost of living, the 'real supply curve of labour' may be a useful concept for estimating the trend of unemployment, real wages, rate of interest and saving" (p. 216). The interest rate will be at its Wicksellian natural level (a term Champernowne did not use), with saving and investment equal at the trend unemployment rate. Under those assumptions, the real wage is more relevant than the money-wage in deciding the trend of unemployment, and classical Pigouvian analysis applies, even though it is unable to trace the actual unemployment path. The classical and Keynesian polar models are illustrated in figures 1 and 2 below, with their distinct causal structures.
Champernowne, however, did not provide a diagrammatic (or mathematical) representation of his own intermediary dynamic approach.
[Insert figures 1 and 2 here; now at the end of the paper] Again following Marshall, the price flexibility postulate did not extend to the labour market, where downward and upward wage stickiness was postulated as a mater of fact. Robertson's dynamic method, fully developed in his 1933 article, was based on period analysis, also known as the "step-by-step approach". He assumed the existence of a period of time, called a "day", which is finite but nevertheless so short that the income which an individual receives can only be spent or saved in the next unit period -the "Robertsonian lag". He distinguished between two classes: the "public" (whose rates of money income, because of contract or custom, cannot change during the "day") and the "entrepreneurs" (Robertson, 1933, pp. 399-401; 1948, p. 11) .
6 That contractual set up is also behind Champernowne's (1936) treatment of the effects of price changes on employment and output discussed above, although he did not use Robertson's sequence analysis.
Robertson (and Champernwone) parted company with Marshall, though, in the analysis of workers' price expectations and their role in the wage bargain and labour supply decisions, a topic addressed in the final chapters of the Study. Robertson (1929) distinguished between three views of the business cycle: the "psychological approach", the "monetary approach", and the notion that instabilities are inherent in the economic process. The third approach dominated Robertson's 1915 and books. Such fluctuations were explained by (i) the "self-renewing rhythm in real costs of production" associated to changes in productivity caused by output fluctuation in the final stages of depressions and booms; (ii) "variations, due to fluctuations in the bounty of nature, in the amount of agricultural produce offered in exchange for the industrial products"; and, more importantly, (iii) "variations in the intensity of the desire for the fixed instruments of production and transport", that is, discontinuous changes in investment demand because of the high costs and durability of capital goods, and the irregular pace of technical progress (Robertson, op. cit.) . According to that view, economic fluctuations and output instability are the unavoidable price paid for economic growth, as Robertson often stressed. 7 Robertson ([1926] 1949, p. 1) wanted to bring to the fore "real, as opposed to monetary or psychological, causes of economic fluctuations". Nevertheless, psychological and (particularly) monetary factors were relevant for causing output movements beyond the "appropriate" point (p. 39). Whereas Pigou's (1912) psychological approach focused on entrepreneurs' errors of forecasting of optimistic 6 The first eight chapters of the 1948 final edition of Money, Robertson's best-known book, are reproduced from the second revised edition of 1928. Chapters 9 and 10, as well as a new preface, were added in the 1948 edition. 7 "The phenomena of boom and slump are not primarily a matter of interest rates at all, but of something much more deep-seated, namely, of the inevitable discontinuity which attends the efforts of man to achieve material progress" According to Robertson ([1915 1929, p. 354; 1948, p. 139; [1957-59] 1963, p. 411), the inducements to expand (or contract) output associated to an increased (or diminished) stream of monetary demand are of two distinct kinds: "real" and "illusory", caused respectively by the relative rigidity of money costs in the face of changing prices, and by the misperception -or "miscalculation", as Robertson (p. 242) put it -of changes in absolute prices as alterations in relative prices. Concerning the illusory inducement of rising prices in the boom, he argued that An increased volume of currency … will tend, it need hardly be argued, to raise the general level of prices. If all prices (including wages) were equally affected, the result would probably be a general increase of production beyond the point which is in fact most advantageous: for it seems to be a natural tendency of every man to suppose that the product which he sells will be more rapidly and deeply affected by any current price-movements than the products which he buys either for personal consumption or for industrial use. (Robertson [1915] 1948, p. 212) Unexpected increases in the price level "induces each producer to expect a rise in the exchange value of his own product" (pp. 239-40). Robertson illustrated his argument with a diagram, reproduced below as figure 3. "Units of effort" are measured along the abscissa and "units of utility" along the ordinate. EE' is the "curve of marginal disutility of effort", while AA' and A1A'1 'are, respectively, the curves of "actual" and "anticipated marginal productivity of effort", prices having risen in the ratio A1A : . Because of the effect of the rise in the price level on anticipated marginal productivity, the total volume of effort expended will be ON, instead of OM, and total utility enjoyed will be AONR, which is less than total utility if the marginal productivity of effort had in fact gone up (A1ONQ), but more than total utility at the original equilibrium (AOMP). The whole exercise is based on the assumption that the elasticity of demand for income in terms of effort is positivethat is, that the supply curve of effort (from workers and entrepreneurs alike) is positively sloped -which explains why the curve AA' shifts to A1A'1'when the expected effort price of income falls.
[Insert figure 3 here; now at the end of the paper]
Workers interpret the unexpected uniform rise in money-wages and prices as an increase in their purchasing power, whereas entrepreneurs perceive that as a reduction in their real production costs. The ensuing increase in aggregate supply and employment is temporary, though. Robertson ([1915 argued that, as price information spreads, the "producer" realizes that "the rise in prices is not confined to his own product" and the fact of a general rise in the price level is "sooner or later bound to be discovered". Anticipated productivity will fall "till it corresponds with the real productivity of effort, and the volume of production suffers restriction" all the way back to its equilibrium level.
During the downswing, the decline in money and credit supply brings about falling prices, with symmetrical effects on output. "As the divergence between the real and the anticipated productivity of effort operated during the boom to stimulate production, so now it operates to restrain it" (p. 225). It should be noted, however, that the analysis applies to labour demand and to the supply of effort by businessmen only, since Robertson did not describe the decline in employment in the depression as the outcome of a downward shift in labour supply induced by money. He approved of the description of unemployment during the depression as "involuntary" (p. 210), which he explained by the fact that saturation and over-production of capital goods bring about an inelastic effort-demand for all commodities, which is higher for businessmen than for workers, since the latter do not demand capital goods. 9 Unlike his discussion of the upswing, it is only implicit that producers will eventually realize that the price fall in the downswing is not restricted to their own products.
"Real" inducements to output changes, provoked by unanticipated price level variations and money-wage stickiness, are not permanent either, as price information comes in and contracts are renegotiated. In the upswing, money-wages will be "screwed up to correspond with the real charges which those who provided [labour] intend to make", and revisions, "in accordance with the rising price level", of workers' wage claims will take place as price expectations are adjusted (Robertson [1915] 1948, pp. 217, 240) -and vice-versa when prices are falling (p. 241). approach to the determination of the interest rate, against Keynes's liquidity preference (supply and demand for money stock) theory. Robertson's (1938) "Survey" was an attempt to cut through the debates to find the substantive points in dispute. Like Hicks ([1939] 1946, chapter 12), Robertson (1938, pp. 14-15) which was not only to be such that in it activity was to be normal, but also such that prices were stable at a normal level". Indeed, 1952, p. 97) described himself as a "classical" economist, using the word "classical" for an analysis conducted on the assumption that "the monetary system operates in such wise as to interpret and not to distort the influence of 'real' forces". 1934) The concept of equilibrium associated with equality between saving and investment at the natural rate of interest over the business cycle "implies a state of affairs in which (1) wages and profits are at a 'normal' level, (2) capital is growing, but (3) since the society has already become a prey to fluctuations, employment of the factors of production is not full but at a level which is in some sense the mean between those attained in boom and in depression" (Robertson 1934, p. 651) . He had warned in another article against the temptation to try to "define normality in terms of the fullness of employment of the factors of production", for '"the level of factoremployment attained at the moment of greatest activity is substantially above the average or the most frequent level" ([1933] 1940, p. 100). The "normal level" of wages and profits, along the lines of his 1915 analysis, would be defined in the (1963, p. 431) as "corresponding to the long-run expectations" of workers and entrepreneurs, when their price anticipations are correct.
Lectures
In figure 4 , initial equilibrium is illustrated by the intersection between the curves of demand for investment DD' (representing the declining marginal productivity of capital) and of supply of saving SS' per unit of time at the natural rate of interest PM (Robertson, 1934, p. 651) . Such long period equilibrium is disturbed by a shift upwards of DD' to D1D1', caused by an exogenous increase in the marginal productivity of investment. If the banking system keeps the market rate of interest at its initial level MP, the rate of lending exceeds the flow of new savings to the extent MM1, which consists of newly created bank money and some "dishoarding" (that is, a reduction of the Cambridge K). The demand side of the loanable funds market is formed not just by investment demand but also by money hoarding, while the supply side comprises saving, dishoarding and credit creation by banks. Given the "Robertsonian lag", real disposable income is reduced by ensuing rising prices, and consumption by the public is below its expected value, a process called "automatic lacking". Additional saving may be also "induced" through the rise in prices, as individuals will seek to restore the real value of their money balances by reducing consumption.
[Insert figure 4 around here; now at the end of the paper]
Robertson identified yet another form of forced saving, brought about by a reduction of real wages as prices in the current "day" exceed the level expected when money-wages were set the "day" before. While automatic and induced lacking take place during the process of rising prices, forced saving resulting from the "distortion of contracts occasioned by a rise in prices which has already occurred" continues even after inflation stops -that is, the saving curve shifts to the right due to a change in income distribution. The displacement of the savings curve SS' to S1S1' is also explained by the effects of the decline in real wages on labour demand and output, which will "progressively increase total incomes and redistribute them in favour of entrepreneurs" (1934, p. 652). Robertson (ibid; italics in the original) coined the phrase "quasi-natural rate" to describe the rate of interest P2M2 which would equilibrate investment and saving under the new conditions. Assuming that the actual rate of interest rises towards its quasi-natural level, the economy will settle at the level of savings (and investment) OM2, with no further credit creation.
Robertson's "quasi-natural" interest rate, with its notion that the position of the saving curve depends on the income level, was an important conceptual innovation, which he credited to his exposure to the "prenatal activities" of the General Theory (Robertson 1936, p. 184, n. 4) . However, unlike Keynes (1936) , this "quasi-equilibrium" is temporary, since excess demand for labour at real wages lower than expected brings about an increase in money-wages in the next period, which raises real wages and shifts the saving curve back to its initial position. This process of real wage reversal -further elaborated by Champernowne (1936) , with no reference to "forced saving" though -would play an important role in Robertson's (1938) attack on Keynes's (1936) notion of "full employment".
In the meantime, capital accumulation made possible by the forced saving process reduces the marginal productivity of capital goods (described as "saturation with existing instruments") and causes a displacement downwards of the curve of marginal productivity to D2D2'. The ensuing process of credit contraction and falling prices brings about automatic and induced "dislacking" (that is, an unanticipated increase in consumption, followed by a reduction in real money balances to their planned level), as well as an unanticipated increase in real wages involving "the shrinkage of income and its redistribution in favour of non-savers" (1934, p. 653).
The saving curve shifts downwards to S2S2', which intersects D2D2' at the new quasinatural rate P4M4. If the bank rate of interest is also reduced to P4M4, the new position of quasi-equilibrium in the depression will feature a flow of savings and investment OM4 and a rate of unemployment higher than its average value. This lasts longer than the quasi-equilibrium position in the boom. Due to the "greater resistance of wages against a fall than against a rise", S2S2' will not easily move back to SS', and the economy will "bump along the bottom" (ibid). The economy will only home in on its "normal" employment position if the eventual fall in money-wages prompts convergence of the rate of interest to its "natural" level.
12
The asymmetry between quasi-equilibrium positions was behind Robertson's (1934, p. 654) suggestion that the central bank should reduce the rate of interest below its quasi-natural rate level P4M4 towards P5M5. P5M5 cannot be called a natural rate of interest, since it is unlikely that (given the position of D2D2') the expansion and redistribution of income promoted by a reduction of the bank interest rate will bring the saving curve right back to its normal position SS'. Nevertheless, a reduction of the bank rate will displace S2S2' rightwards to some extent and create conditions favourable to an eventual rise of D2D2' to DD' when a new wave of technological change comes along (ibid.). Robertson (p. 655) warned that "if, in a society which has already become a prey to fluctuation, full employment of the factors of production, in their existing distribution between consumption and construction trades, is taken as the objective of policy, there seems a virtual certainty that normality will be overstepped, and the ball of cyclical fluctuations set rolling again".
Keynes (1936, p. 327) described Robertson's 1934 argument -that "full employment is an impracticable ideal" and that the "best we can hope for" is an average between boom and slump -as "unnecessarily defeatist". Instead, Keynes (p. 12 See Leijonhufvud (1981) . Leijonhufvud has argued that Robertson's "quasiequilibrium" in the downswing may be turned into a Keynesian unemployment equilibrium, since, with saving and investment equalized via income reduction, there will be no excess supply of loanable funds and, therefore, no pressure to bring the rate of interest to its "natural" level. However, this disregards the possibility that a fall in real wages may shift the saving curve and contribute to the adjustment of the economy to its natural interest rate.
mentioned and counter-attacked by 1938, p. 19; 1950, p. 14; [1957 -59] 1963 . From Robertson's ([1957 Robertson's ([ -59] 1963 perspective, the central issue was Keynes's (1936) "dramatization of the contrast between mass unemployment on the one hand and 'full employment' -a phrase I have always mistrusted -on the other", which "over-simplified the problem of objectives" of economic policy. The General Theory offered little guidance over that "broad and difficult tract which lies between extreme depression and hyperinflation" (Robertson 1950, p. 14) . ascribed to Keynes the view that "not until unemployment is conquered can inflation in any damaging sense be said to begin" (cf. Keynes 1936, p. 289) , that is, the notion of an inverse L shaped aggregate supply relation, which he found theoretically and empirically flawed.
13 Robertson (1938, p. 6) acknowledged that in the General Theory an increase in output leads to a rise in prices because of increasing marginal costs (at given money-wages),
but that was a relation between output and the price level, not inflation rate.
The "real cleavage of opinion" was: at what point should monetary and fiscal expansionary policies be suspended? There was no disagreement between him and Keynes concerning the necessity to deploy monetary and (especially) fiscal policies to fight depressions. However, as the British economy left the Great Depression behind and enjoyed a mild boom around 1936-37, a political and theoretical context was created for Robertson's (1938) development of the concept of "normal" output. As interpreted by Robertson (1938, pp. 11-12, 16 ), Keynes's view -that the only acceptable "normal" was the level at which there is "virtually full employment of all human and material resources" -depended on the assumption that it is within the power of central banks to establish "without risk of reversal such a level and distribution of output" that the relation between the rate of interest and saving is satisfied "whatever rate of interest the authority chooses to prescribe".
Robertson accepted, against Hayek and L. Robbins, that capital formed during the boom was a permanent addition to wealth, but argued that Keynesian full employment policy entailed the "unreasonable enrichment of the entrepreneur class", and that real-wage reversal prompted by workers' reaction to inflation would induce "crisis and collapse". By attempting to "abolish the residuum of unemployment today", demand expansion would make "it worse for tomorrow" see also 1936, p. 186 ). 14 The size of Robertson's "normal" or "average" unemployment rate resulted from the imperfect mobility of labour between the production of consumption goods and capital goods, which oscillated cyclically. This is not far from the definition of the natural rate as the average rate of unemployment over a number of periods in an economy submitted to technological shocks, given by Blanchard and Fischer 1989, pp. 346-50. Interestingly, Friedman (1962, pp. 284-85) used the term "normal" unemployment as an average over the business cycle.
Robertson did not refer to Keynes's (1936, p. 6) There is really no difference of opinion between myself and Dennis on the major points. We are on the same side of the fence as against past doctrine and as against many other economists, e.g., in America. But he seems to think it a duty to invent and to magnify differences (Moggridge 1992, pp. 601-02) 
Cheap money, inflation and wages
Despite Keynes's attempted conciliation, there was at least one major disagreement, concerning interest rate policy in the boom. Keynes ([1937] 1977, p. 68) worried that an increase of the rate of interest in the upswing would precipitate a slump. "We must avoid [dear money], therefore, as we would hell-fire". That was consistent with Keynes's (1936, p. 322 ) advice, mentioned above, that monetary policy should keep the economy in a permanent "quasi-boom" through cheap money policy (see also Wilson 1980 Wilson , p. 1536 . Soon after Keynes's articles in The Times, Keynes (1937) reaffirmed his view of interest rate policy in a letter to The Economist, followed by reaction. The letters were published under the general title "Bankers, boom and budget". Robertson (1940, pp. 23-24) soon provided a summing up of the arguments of the 1937 Economist debate. He criticized Keynes's (1937) contention that a rise of the interest rate should be always avoided whenever there was an increase in liquidity preference, regardless of whether it was due to an increase in trade activity or a fall in confidence . According to [1957-59] 1963, p. 380), Keynes's 1937 argument revealed the "canker in the heart of the Keynesian theory of interest" -a canker that led to the cheap money policy adopted in the UK and in the US in the post-war period. Although Robertson and Keynes shared a view of depressions as caused by downward shifts in investment demand accompanied by excess demand for money 16 Robertson's other (better-known) objection to Keynes's interest theory was that it was about divergences between the actual and expected "normal" rates, without any explanation of what determines the normal rate. Moreover, Keynes inaccurately expressed speculative demand for money in nominal, not real, terms. In the long run, the liquidity preference schedule determined the price level, not the rate of interest, claimed Robertson (1938, p. 18) .
("abortive saving"), they parted company on whether depressions were a sort of endemic "worm" on the way to stagnation or a "cyclical snake" characteristic of economic fluctuations around a norm, as discussed in .
From Robertson's ([1955 acceleration as part of the homing in mechanism, since he had assumed relatively inelastic money supply in Marshallian fashion. Moreover, in the inter-war period he had dealt primarily with cyclical price level changes around a norm. In the 1930s and before, rises in money-wages in the upswing were welcome because they could, working in conjunction with a firm monetary policy, prevent an approach to "absolutely full employment" . But in the new postwar paper money monetary regime,
[I]t becomes necessary to regard such rises in money wage-rates with apprehension, not because they carry a threat of unemployment, but precisely because they do not, or rather because the unemployment of which they carry a threat is not the relatively mild type usually associated with a trade recession, but the much more frightening type associated with a breakdown of the standard of value (ibid).
Robertson ([1955] 1956, p. 120) disputed the view, put forward at the time by
Harvard economist Sumner H. Slichter (1952) , that a policy of slow rate of inflation was better than preventing money-wage claims by means of an increase of the unemployment rate (see Hutchison, 1968, chapter 3, and Nelson 2009 for the context of 1955 articles) . Such a creeping steady inflation -seen as a by-product of the central bank decision to supply whatever flow of money is needed to "discharge whatever wage-bill is needed to reconcile full employment with whatever wage-rate is demanded by the Trade Unions" 1952, p.
91) -was bound to turn into galloping accelerating inflation as economic agents
reacted by introducing sliding-scales into monetary contracts.
That differed from Champernowne's (1936) acceleration, since it was caused not by adaptive expectations, but by an anticipation of the effects of the announced "full employment" policy. As the "victims" are rescued through indexed contracts, until "there is nobody left to cheat", the alleged advantages of creeping inflation "in stimulating business enterprise will also be whittled away". Moreover, the beneficiaries of inflation will endeavour to preserve their threatened leads, so that the planned orderly price rise will turn into a "land-slide, generating not a condition of 'full employment' but a hectic and disorderly muddle, which could only be checked, at the cost of much disemployment and distress, by the re-establishment of drastic monetary discipline" (Robertson [1955 . In principle, one could conceive of demand management tuned to the absorption of aggregate supply at a "reasonably full" employment level -that is, Robertson's (1938) In a 1959 address about his participation in the Cohen Council, Robertson ([1959] 1992, p. 112) referred to that paragraph as the "central passage" of the Report, and claimed that he had been vindicated by facts. The Report expected that the "firm action" of September 1957 "would be found to work its way through into the wage contract, and that … it would not require enormous realised percentages of unemployment, but only a definite change of atmosphere, to take a great deal of stem out of the wage push" (ibid; see also Robertson [1957 Robertson [ -59] 1963 1961, p. 37; 1963, p. 23 for similar passages). 17 Moreover, the events of 1957-58 showed that there is a "clear link" between monetary policy and money-wages ([1957-59] 1963, p. 451) through the effects of expected money supply on wage claims, as Robertson ([1949] 1952) claimed. While discussing the Cambridge quantity theory of money, Robertson (1922, pp. 36-37) had argued that, like other goods, the value of money was influenced by "people's estimates of the quantity likely to be called into existence in the near future". Phillips's (1958) (Blyth 1975, p. 306) . Phillips (1958, pp. 283-84) assumed that the rate of change of the cost of living was not a factor in the determination of money-wages, except at times of rapid rise of import prices (as could happen in the UK) or of home-produced agricultural products. The price of domestic industrial products, he argued, was determined by a mark-up on wage costs (for a given average productivity). Hence, as long as real wages were either rising or
constant in an open economy, changes in money wages were determined by the rate of unemployment only, as a proxy for excess demand for labour (see also Phillips 1962, p. 11; Wulwick 1989, p. 183 ).
Robertson ([1959] 1992, p. 111; 1961, p. 35) agreed with Phillips's argument that the introduction of cost of living adjustments in money wage determination was (apart from cost inflation represented by big shocks to import prices) redundant and inoperative, since a wage advance would occur anyway for purely competitive reasons. 18 He welcomed Phillips's results, as they supported the "optimistic" view that a rate of unemployment around 2.5% was enough to preserve price stability, as well as the interpretation of British inflation as excess demand. He was sceptical, however, about Phillips's main contention that there was a "fixed psychological function relating the attitude of trade unions to the level of employment over a whole century", as expressed by the stability of the curve (Hague 1962, p. 456) . In particular, Robertson ([1959 Robertson ([ ] 1992 found the estimated value of the short-term elasticity of price movement to wage movement "too low". Consistently with his 1936 article, Champernowne (1959, p. 175) claimed that there was a "larger long-term elasticity which is of great practical importance". After a few periods, as workers become better informed, the increase in money-wages will reflect the inflation rate. "In my opinion, the long-term elasticity of wages to prices should be nearer unity than one-half" (ibid). In order to test his hypothesis, Champernowne related wage increases to the centred lagged three-year moving average of price-increases; he found a long-term elasticity of 0.82, much closer to one than the value estimated by Dicks-Mireaux and Dow. This suggested, according to Champernowne (ibid) , that "by properly allowing for the delayed effects of price-increases on wages … one would get a figure of nearly one, suggesting that extra price-increases eventually result in almost as much as extra wage-increases".
That was an isolated attempt to implement statistically his 1936 incipient notion of workers' adaptive expectations.
The Cohen Council's plea for price stability as the overall monetary policy goal was soon challenged by Nicholas Kaldor ([1958 Kaldor ([ ] 1989 , who -in support of his own argument about the positive effects of rising prices on profits and growth -referred to Robertson's (1922, pp. 122-25; 1948, pp. 138-40) section on "The case for a gently rising price level" as contradictory with the Council's First
Report. Indeed, Robertson (1948, p. 138) had stated that a "continuing fall [in the value of money] by encouraging expectations" of entrepreneurs' gains, "stimulated then to an increased production". The case for price stability is based on the notion that it ensures absence of forced saving in monetary equilibrium. 19 Robertson ([1928] 1940, p. 57), however, entertained what he described as his "own private heresy" -that is, the view that "a little forced saving now and then may be the necessary price which we have to pay for what we call progress", in order to take advantage of discontinuous leaps in investment and technology at the cost of higher cyclical instability.
The conflicting claims of "progress" and "stability" always attracted
Robertson's attention, from the final pages of his 1915 Study (pp. 253-54) to his 1958 address to the International Economic Association (Robertson 1958) . He charged Keynes (1936) for ignoring the trade-off between macroeconomic stability and economic growth. The General Theory stayed away from the "difficult art of getting the best of both worlds, the world of progress and the world of stability" (Robertson 1936, p. 187) . Neither was the trade-off recognized by Austrian business cycle theory (Robertson [1935 . The "stimulus of rising prices" is "partly founded in illusion" and therefore temporary, but effective while it lasts.
The salaried official and the trade unionist have been beguiled into accepting employment for a lower real reward than they intended. Even the business leader is the victim of illusion, for he is spurred on not only by real gains, but also by imaginary gains at the expense of his fellow businessmen. It is so hard at first to believe that other people will really have the effrontery or the good fortune to raise their charges as much as he has raised his own. But whether real or illusory, the spur is effective. (Robertson 1922, p. 124; 1948, p. 139) This followed along the lines of Robertson's 1915 analysis discussed above. A disequilibrium path leading eventually to equilibrium may be preferable to remain indefinitely at a particular monetary equilibrium, even if it makes no permanent difference for the rate of unemployment (the capital stock will be permanently affected, though). That differed from Slichter's (1952) position Robertson criticized.
Moreover, the saving ratio under monetary equilibrium may be lower than the value that provides an optimal growth rate à la Ramsey (Robertson [1957 (Robertson [ -59 1963 1958, pp. 8-9) . It is implicit in Robertson's argument the notion that there is an optimal inflation rate that depends on time preference, as suggested by his warning about the risks of "pressing too far a policy of forced levying" to speed up capital accumulation ([1957-59] 1963, p. 361), and in his remark that, in view of the greater danger of inflation acceleration, "I should now have to desire a given rate of capital growth very strongly … to be willing to see it consummated with the aid of inflation" (Robertson (1958, pp. 13-14) . In the end he settled for price stability as the "wiser path", at least in the case of capital intensive "rich countries" such as the UK.
Anticipations and influences
Despite some striking similarities, Friedman (1966 Friedman ( , 1975 Friedman ( , 1977 did not refer to Champernowne or Robertson in his writings about the natural rate hypothesis. In that connection, Phelps's (1969, p. 157, n. 31; 1972, p. xii) only reference was to
Robertson's Money section about "gently rising prices", with a quotation from the paragraph about monetary misperception. Indeed, Phelps's (1967) discussion of the optimal employment-inflation path (Howitt 2007; Rivot 2018) clarified some issues that had remained unsettled in the Robertson-Kaldor exchange about the effects of rising prices on the level and growth of output (cf. Robertson 1961, pp. 25-26 reprinted that year by Chicago University Press. Friedman's ([1958 point -that a designed policy of creeping inflation would lead to the introduction of "escalator clauses" and ensuing inflation "acceleration" -was reminiscent of Robertson ([1955 ).
Friedman ([1963] 1969, pp. 35-35) further elaborated his distinction between the effects on capital accumulation and "economic development" of a deliberate inflationary policy as opposed to undesigned increase in money supply and prices (such as gold and silver discoveries in the 15 th and 16 th centuries). In his 1967
Presidential Address, shifted the focus to the impact of inflation on labour supply and demand and, by that, on employment and output. Instead of his previous distinction between "deliberate" and "undesigned" price changes, Friedman assumed that workers learn through their experience of inflation (adaptive expectations), whereas firms hold perfect foresight about future prices. Workers temporarily mistake changes in nominal wages for changes in real wages, and increase their labour supply accordingly. As inflation information gradually comes in, they adjust their inflation expectations accordingly, so that a higher rate of growth of money supply and inflation is necessary in order to keep the rate of unemployment below its initial equilibrium ("natural") position. This is very close to Champernowne's (1936) Friedman (1975, pp. 21-21; 1977, pp. 456-57) , in latter presentations of the natural rate hypothesis, dropped his 1968 asymmetry assumption and postulated instead that both employees and employers misperceive changes in money-wages and the price level as changes in real wages and relative prices. Moreover, he assumed that eventually "perceptions will adjust to reality" as agents realize that prices in general are rising and the economy returns to its natural rate path. This is the same as Robertson's ([1915] 1948) concept of the "illusory" effects of price changes discussed in section 3 above. It probably reflected as well Lucas's (1972) development of the surprise supply function under rational expectations, even though Friedman (1975 Friedman ( , 1977 left open the precise expectations mechanism.
Nevertheless, Friedman differed from Champernowne and (the post 1934)
Robertson in the specification of the homing in mechanism. Champernowne (1936) Champernowne (1936) , that, for a given level of aggregate demand and interest rate, changes in money-wages will not affect real wages. Keynes's unemployment analysis was based on the argument that the real wage rate consistent with saving-investment equality at the current interest rate
[M]ight be different from the real wage rate consistent with "full" employment … In such a case, Keynes argued, a decline in "real" wage rates would add to employment, but such a decline could not be achieved by a decline in "money" or "nominal" wage rates, since such a decline would be matched by an exactly parallel decline in "money" or "nominal" prices. (Friedman 1976, p. 214; see also Friedman 1997, p. 12) The matter was associated to the liquidity trap or, more likely, to the zero lower bound on the interest rate. Friedman ignored such inter-temporal coordination problems in his statements of the natural rate hypothesis presumably because he applied it primarily to inflationary conditions. In the same vein, Phelps (1990, p. 22) identified the General Theory with the study of permanent depressions under conditions of a negative Wicksellian natural rate of interest. 23 The response to Keynes's challenge to classical economics, claimed Friedman (1976 Friedman ( , 1997 , was provided by the real balance effect. Indeed, Friedman's (1968, pp. 2-3) reference to the Pigou effect at the outset of his address apparently intended to exclude savinginvestment issues from the discussion of the natural rate hypothesis.
Was Friedman aware of Champernowne (1936) ? They were exact contemporaries, born on the same year (1912). Friedman (1936) had a note published in the same volume of the Review of Economic Studies, the journal of the young mathematical economists. The topic of Friedman's note was the elasticity of substitution, discussed at length by Champernowne (1935) . Their second "encounter" took place in 1953, when both contributed seminal papers on the stochastic approach to income distribution (Champernowne 1953; Friedman 1953 ). Champernowne (1936 was reproduced in the well-known Lekachman (1964) collection, which also 23 When asked about what was the central message of Keynes (1936) , Phelps replied that it was the claim that the operation of the economy at its normal equilibrium "may be impossible because you may need negative money rates of interest". Keynes's framework is very controversial, but "that hard core proposition has survived" (interview to Snowdon et al 1995, p. 343) . Likewise, Robertson did not refer to his 1938 notion of "normal" output in the post-war debates. Furthermore, he never gave up his early view that there was an element of market failure in the business cycle, which was behind his support of contra-cyclical fiscal policy (Laidler 1995; Robertson 1963, p. 17 As far as the natural rate hypothesis is concerned, Phelps (2007, p. 549) has criticized the widespread notion that his and Friedman's papers published around 1966-68 were a case of multiple discoveries of the same thing. They represented "discovery of two distinct phenomena", he insisted, since Friedman dealt with the rate of labour force participation, not unemployment as Phelps did. This is yet another instance of the controversial nature of Robert Merton's (1968) claim that multiple discovery is the dominant pattern in science. Nevertheless, using Merton's (p. 13) definition of "anticipations" as earlier formulations that "overlap the later ones but do not focus upon and draw the same set of implications", we may conclude that
Robertson and Champernowne anticipated relevant aspects of the natural rate hypothesis. Indeed, the notion, in modern macroeconomics, of the natural rate of interest as the rate required to keep aggregate demand equal to the natural rate of output (Woodford 2003, p. 248) , matches closely Robertson's 1930s framework.
After all, as put by Robertson (1954, p. 189) in an oft-cited passage, "highbrow 24 See also Niehans (1990, pp. 498-505) and Forder (2018) for the argument that the central message of was to propose monetary rules instead of discretion. As expected, defended discretion against rules à la Chicago.
opinion is like a hunted hare; if you stay stand in the same place, or nearly the same place, it can be relied upon to come round to you in circle". 
Rate of interest
Saving and Investment
